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(ft) We. COMPAONIB FRANC AI SB 
DESPBTROLHS, a French corporate body, 
of 5 me Mlchel-Ange, Farisl6 erne! 
France, do hereby declare the Invention, 
for which we pray thai a patent 
may be granted to us, and the 
method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 

The present invention la concerned with 
exploratory drilling and in partieniar to me 
protection ol a drilled hole agehut caving 
m and ingress of water. 

Known methods, in spite o! the progress 
achieved, all have the common ohaW 
terisoc of protecting the drilled hole against 
carina in of the strata passed through by 
means of tabes which are sent down u the 
«teBfing descends, pfa type of protection 
which is costly, due both to the time 
required to place the tubes in position and 
the rnnnrfh a n d Hn g involved and to the cost 
of the tubes used, Is particularly troeble- 
- some m the esse where drittmg methods. 
25 *? rotary drlffing methods are env 

ployed, because of a loss of power, due to 
robbing of the drilling tool drive shaft 
against the walls of the bore hole, is added 
to the above disadvantage. This loss of 
ruble 
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Furthermore, U is essential to ensure a 
perfec i : seal round the flexible hose so as to 
avoid the considerable danger if an eruption 
occurs* 

- ^SE^g to ? M _"P«* °* the present 
invention there is provided a method of 
exploratory drflfing comprising drilling a 
T^J^SS&PV ? ***ag ■^n^Se^sll 
of toe drilled hole amtultaneottsly with 
drilling of the hole, the tube prevsmtmg 
caving In of the strata and mgrssfof water 
According to another aspect of toe 
present invention there Is provided a 
nw*hod of exploratory dribing ccmpriamg 
dnfflng a hole by vss&£* axSngtSS 
downwardly through fhc esrtfa. mouMinx a 
tobm* around the wall of Um drilled hole 

n^™:°A 52L * e \ downward 
jyifo* tool, to prevent 
Sh^L*** B ^»fV«S »*ress oTwater, 

toe^dri^n^tooTl^^^^dc^^^ ***** 
itjovement between the expandable i 



jle member 
exerted be- 



powcr may be considerable because this 
shaft may be as much as several miles in 
length. Furthermore, when the tools require 
chsnging ft b necessary to raise the drive 
daft, w hich comprises lengths of rod 
screwed one Into the other, and unscrew it 

^5^? *• P** <* typo of 
protection. 

JE^JSSS^ ^ bore * ob ****** ***** 
flexMrlDfay achieves a net advmnce over 

rotary methods because Use drive shaft fa 
I**, fSV*' ■ armoured hose tor the 

tool driving motor and the flexible hose can 
be wound up or unwound by means of a 
drum. In edition, the space taken up bythe 
drlffing platform can be reduced in ska. 
However mis method does not dispense with 
the need to protect the drilled hole using 
steel tubes to prevent caving in of the itrata. 



and die to 

tween the it*' , 7 ^^.p,, memoer 

and the drilling tool to cauee to* d^ffi™ 
tojorogress downwardly. 

Thus, on the surface, instead of having m 
large stock of pipes always available, which 
are assembled one to the other as ^rOlfa* 

aSSXT k sterol* mSnf ma^££ 

from which they are led into a tubing form er 
cxmncotod with and above the dttnWtooL 

Hie portton of tubing in the process of 
bdng, moulded may be protected from the 
fi^i!^ * a sleevi whkh is moulded 
below It This enables the tubing to bee*- 
fcctively protected during its mouJdinx 
process because it is enough to ensure that 
roe sieovo former and drilling tool holder 
srxrffectrvely sealed for metobing former 
to be protected from the strata ancLas a 
result, aU water ingress. . 



50 



55 



60 



65 



70 



80 



85 



90 



95 



BEST 



COP^ 



According to a further assert of t*. 
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ik« T^Li* 1Qtmtft «. too tubing and 
i ^^? an /°y u *» ^ and and 

•t J2^Jr£^°J! ^ ™re fully \m- 

J* the arairtnp: 
.JriSrf^i! a . ™8»ainatfo view hi crow 

^^^'^-SS^SS «iif?*** 6. to the example cboten. U ■ 

w«er. A tetnetable abS^^ 
— n In the Inflated position in 

■aareai Ooinls. 



pohes. 

oia polymerised epoxy reMn. The «ha»«3? 
hardening redn U &)cctedat « 




termer sssembly an «&THee££?£E 
r*ettrte units IS and 

^•^^^-IS^^Sealo 
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T7"!* 7*wTOieo« Mixer 27 b destonod 
r henaoganiae tho reain base a*tes2hH? 
Wed by heating eleweot 2a ThffcSi 

. ">««»^- It may be, for 
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suit tho drilling depth thus ensuring mo 
fokctkm pressure for the redo* at former* 
15 end 16 which to 30 bars higher thin that at 
the bottom. Flexible hotel 33 and 34 are 
healed thus ensuring that the viscosity of the 
material 1j not lowered* A valvo 37 enables 
the introduction of hardener into a static 
mixer 38 to be stopped. This allow? italic 
mixer 38 to be drained ol hardener. In the 
event of a temporary atop In drilling, before 
valve 39. which control* the feed of rain to 
Injection zones 19 or 20. according to 
whether tubing 8 or sleeve 6 is being made, 
is dosed* It will be understood that two 
assemblies exist similar to that shown In 
Figure 6. one for the sleeve 6, the other for 
the tubing 8. 
Thus It will be understood mat circuits 5 



end 7. illustrated in Figure 1, each coo _ 
two channels, one for the resin and the other 
for the hardener, the channel for the latter 
being provided with a valve such as 37 
located on the inlet side of a static mixer 
such aa 38. Likewise, valves such as 39 
control the flow of each of the resins and 
they are located one in channel 7 near In* 
jeetkm zone 19 and the other Id channel 5 
near injection none 20. 

The advancement of drilling and the 
forming of tubing 8 and its sleeve 6 are 
carried out as Illustrated dlam tnxn a l ica ll y 
In Figures 3 to 5. In Figure 3, ileevee 11 and 
12 are illustrated deflated and inflated 
respectively. Sleeve 11 la fast with body 10 
and descends with body 10 aa a result of ou 
pl eas ur e, in the general circuit 23, exerted 
on piston 40, nut with body 10, under the 
control of control unit 9 (Figure 6). Oil 
entering the top part of ovbnder 42 via 
circuit 41 pushes the piston down, sleeve 12 
remaining firmly applied against tubing 8 by 
mvionsTnfUtlon of the sleeve. Thui, as tool 
2 progrenea downwards, body 10 descends 
relative to sleeve 12. Formers 15 and 16 fast 
with body 10 also descend and. during this 
movement, a certain amount of ream is 
extruded in zone 20 to form sleeve 6, the 
resin gradually polymerising In the regions 
of the heating element 18. whereas 4 resin 
extruded in zone 19. the flow of which is 
different from the resin used in the making 
of sleeve 6. polymerises near heating 
element 17 to form tubing 8. It is of course 
understood mat the quantities injected are 
in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the sleeve 6 
may be about 10 mm thick and the tubing 8 
about 50 mm thick. The control unit 9 
controls the supply of reams. 

The tool oonhnnes to advance downwards 
until piston 40 reaches the bottom cf 
cylinder 42. Figure 4. This leads to the 
immediate inflation of sleeve 11. Figure 5, 
65 which hold* the body 10 while sleeve 12 is 
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deflated to enable It to take up a lower 
position as the result of injection of oil into 
the part of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical impulse from an 70 
end of stroke stop 58, the impulse being 
transmitted by wire 61 to control unit 9, 
Figure 8. Aa solenoid flap valve control 
circuits which control hydraulic feed to the 
IrydrauHc circuits are well known, details of 75 
the various circuits ensuring inflation and 
deflation of the sleeves have not been 
illustrated. Thus, during a period of time 
which may be very short, sleeve 12 moves 
down to alower level so that when the top of 80 
cylinder 42 is dose to piston 40, all that 
necessary is to apply oil under pressure once 
again inside sleeve 12 and release the 
pxauare inside sleeve 11 to return to the 
fntual conditions illustrated in Figure 3. For 85 
this purpose an end of stroke stop 59 may be 
used which sends a releasing impulse by 
wire 60 to control unit 9 (Figures 1 and 8). In 
Figure 8, then, art found toe oil circuit 23, 
resin supply circuit 5 and 7 and mud circuit 90 
4 eomprtsmn a down channel 4a and an up 
channel 4btn zone Z, Figure 7. 

A high pressure pump 45 suppBea the oil 
necessary to inflate formers 15. 16. shield 22 
and sleeves 11 and 12. A first circuit 43 leads 95 
to controls CI5. C16 and C22 for inflating 
formers 15, 16 and shield 22. In the same 
way a second circuit 44 leads to controls Cll 
and C12for sleeves 11 and 12. The assembly 
of circuits 48, 49 and 50 controuina controls IX 
OS, C16, and C22, and circuits 46 and 47 
controlling controls Cll and C12 are placed 
under the control of die general control 51 
for advancing or stopping the forming 
machine and in consequence piston 40, the 105 
movement of which depends on the ofl fed 
via circuit 41* OreoU 41. serving channels 
C42o and C42* controlled by control 
channels 62 and 63 from the general control 
51, enables, via channel C42e, the drill to 110 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to descen d 
simultaneously, and enables, via channel 
C42A. cylinder 42 to descend after deflation 
of sleeve 12. Wires 61 and 60 trnnsmit the 115 
impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the automatic setting in motion of 
the inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 120 
and 47. The mud circuit 4 b also placed 
under the control of controls CE. CF and 
CO for three valves B.F, O (Figure 7), these 
controls being placed under the control of 
control unit 51 by channels 64. 65 and 66. 125 
Valves B and F may be dosed m the event of 
the forming machme being stopped or due 
to detection of a high pressure none by 
detector 53 coupled to control unit 51 by 
C53. In this flhatratjon, the zone including 130 
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the tube making machine, end the inflatable 
Jteevei, hu been indicated by the letter Z. 
Tlie moiilding zone has been iwfloated by 
the letter M. As far as the mud circuit b 
corociiied, U b seen that it b fed m by 
flexible how 3 and returned by channel 4b 
^S^A^^PP^ circuits 5 and 7 
lor ream* and hardener* are placed under 
the control of control* C35, C36 and C35 
C36 % weU M control* C37 and C'37 
opiUTolHng jralve* 37 for die hardener 



<?Wltr ? , 5^ ilw to •P ood ^ advance by 
any desired method* channel C53 alto 
caaUfag thtoftow to be brought uaderY 
control relative to the pressure eudatfaig at 
the bottom of the drttW tranaimtted* 1 



wmvu* sensor 53 by any deaired^nrtho^ 
Control unit 51 la operated 



from the surface by fbe T. 

In addition to these controls, a dotted line 
C 53 has been illustrated to sW aweSl 
c«mecton the object of which b to seadT 

SLSSS^k^ means of 

£?2£22 55 t. c ?^E? ^ flew of reams to 
he stopped and heating of heating ejsaneata 
iljtif » i of fe^mcrs 15 id^nobe 
swttcned off, by means of connection 56 for 
controlling the closure of the mud circuit 
«rS5j!2l« aed by means of connection 
3/ lor controlling the inflation of sleeves 1 1 
end 12. wlfhtEe object of loclSgAc 
renchhie and proceeding to Insert a cement 

*As these various circuits can be of any 
form and as they are not part of the in- 
vention insofar as the application of the 
units, which can be obtamed from trade 
sources, hi concerned; .It has not been 
deemed necessary to illustrate la detail 
each control, whose structure may take any 
form. The control of resin flow limits such 
flows to a rate of increase of 10%. Thus, 
w«u^tfjfce^bore hoto jjatssas through an 

la the strata, the increase foram f£wvrijl 
oiUr lead to a <Hght iitcxease in sleeve and 
tubing tiricknesm m the region of the 
cavern. Again It will be noted lhat although 
such raveras are osuaQy filled with waterTS 
U alway* possible to make the sleeve 
fc^K?" 0 m * tl ** , .hereof fa selected to 
be able to polymerise fat water. As the tufifaff 
Umotected fey the sleeve, the tubing cai 
■till be moulded normally. 

lJa^f SSIL^ InterrurnM, the Cow of 
^ener U stopped by meani of valves 37 
and the t reste ( cfiooJt* are drained of har- 
dener, U drtthng reconunences, a start b 
made by machtomg the inner watt of the 
bottompast ol^bmg a^^ abo^ 



the bottom of Che drilling. Thus the 
retractable tool X during Its descent, ad- 
SS^i?^ ho ^ aownwaruj in The 

tubing and cub a wall in a truncated shape 
™ T** protecting sleeve! 

Thtt truncated shape cutting may alter- 
nahvely be earned out by a Soring sleeve, 
****** being loented jmt^Sovo the 
£jt ^P 1 ^ ocen 
JmSEST Jla £° fcen * p *y of the 

fi^J^JSf JPfwre at the bottom 

toachme In the conventional way. When 
fonaor 15 reaches the point where the 
truncated oortlon commences, ream is 
fajected w^t hardener thmHwiang out 
roc mud, then the controb are set for the 
ui_ Jprccner and resin. While the 
machine b descending and ss boos as 
former 16 reach 6* the bottom end of the 

E^^ 000 ^ 1 ? «et for 

forming the outer sleeve. In tab manner a 
Perfect Joint is made between the earlier 
tubing and a new section of tubus, the end 
of the new sleeve beta* held between two 
truncated layers of tubing resin. Thus the 
f^^^o^ctnd enables a perfect 
tubing joint to be made after an in- 
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maSat?^^ ^cWening 95 

^^r H ^ h ^L mBy t ? ed » form thS 
sleeve and tubing can bp of any sort 
prodded that ttar mechanical properties 
™J^^L to teke the pUcebTcoi 
vcnttonal tubing. Thus the invention en- 100 
conrpaasaa the case of forming a tubinn 8 
without making a sleeve 6. ^ 
In addition to the above-mentioned 




Buvouee, uio macoine can 
also be used to make the Internal ricevelna 
of tufeu even If filled with water or tomakp 
the internal sleeving of a punctured or 110 
completely axldbedtubo, 1,0 
fJ^SL?f, C 2^ tr ° k to advancing the 
and cyhnder 42. can be reversed to return 
the assembly to a desired depth, as for 115 
example when restarting the tubing process 
whhjto object ofToWctltiriK tohS 
previously formed portion. 

WHAT WB OJUM IS>— 
t JLJtj nB ^^ ^exploratory drilling 120 
canprlahtg druhng a hole and mooidmai 
tubing around the wall of the drh^dJbote 
J^°^y^th^^ hole, the 
robe preventing caving in of the strata and 
mareas of water. I25 
mt ± mc ^S3 01 eaploratory drflBng 
contaruang drilling a hole by passkhTa 
d>HHna tool downwardfy thibu^ STearlh, 
moulding a tubing around the%all of the 
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y' u » d bole simultaneously with the 
aovnwvA movmenl of the drilling tooL to 
pwwnt caring fa of the Urate imdtSSi of 

fWod by the drilling tool W expanded 

P«^wt relative movement between the 
expendable member and the tubiag eode 
toree U oxm-ted between (he etetfanw? 
expandable member end (he drfUtoaWto 
oj^e the drilling tod to ja^Xi 

««wmd the well ct_ m. urfied 

^^^th^ssr 

4v A metboa according to dxha 3. in 
rtdcfe the moukbKb. ne»L.i mTTiL °* m 
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mthod of claim 2. comprii^g. rftfflSa 

***** the tuppovtlag body,, 
tat inflatable sumuhir deweffitoAB 
■~cmd inflatable aimSE? iw 
moYm^y attached to the body, a hwirauSc 
jack to control the movement of ^Sooo«S 

°/ the tubing former. J» w« 

, «weUae according to either erf Alt. 
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which the moukUble material taefliw^ ^M^7™^. y * no ,P'-««i>»e<l beW the 
bmdenmg material whtoh b heatedafW SSS!^^ ^J"*?™ 'otmer haying a» 
^ontoa^^^.^™^ SSSlSrtoSl" 

mlen«»« mAnlA^.?. ?4 



45 



— : — J "*" , = JJ ** waicr u iieeted aft* 

toSn^hSSd?* 1 ^ W 

•We directly again* the^Sl o^drfced 
bole prfor to moulding oi the tubtog. 

, A method eocordmg to claim 6. In 

Sj??? , i U S* « ouU *N« material therefor 
2° "iJffi "nteoUoa sons around the Waller 

oowmrordly naiaflotothS 

ite^E LS 1?^ the material fcTm- 

"» P™»W"» of water. 
-wU a «e«ormng to ehdm 8. in 



d£$t£J2££ »f tower end. m*Tk* 

12 to r^^SS?u*^ ordin « to *ny ol claim. 
nataMe and Include* heating means. 

wMch the tubing forsvbclndea cc 
bjdween the inj^tioa eone 

^«fhV s wisjrm^ 

flatel^i ajmul« tUeld toinedteSy S|n„ 

18. A machine aeoording todSjor 

data 13 fa which the aectalfaSSSabS 
•toovela moonted on . ejrBpder thTeadTof 
ible on i 
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eentedont e««en.dSSrSck tagmSS*a? 
(a Vrt ^."ISS 0 ? »««**»g to any or claim* 6 
jected materials are ooateoUed n m 



.oaU alldahle'on an~eiSSial 

»mer. « Ant valve controlling nmnh'Td 
a*riomtr to said MaOo mixer andVvErU^i 

13 to :« a ~ on3in « toSnV of oUm. 
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pressure in the bottom 
drilled sad for continuing 



of a bole 



being 
_ the flow of 

moulding material 

22. A machine accordhs to claim 21 
5 when dependent on claim 19* In which said 

control means is adapted to act on reception 
of an Impulse bom the pressure sensor such 
that, when tbo pressure sensed by the sensor 
exceeds a prede t c f mhicd value, said control 

10 means causes the delivery of m\ i d to the drill 
tod and to stop, both the sleeves to Inflate, 
the or each hardener delivery valve to close, 
the or each delivery valve far the moulding 
material to dose at the outlet from the or 

15 each static miser once the mixer has Veen 
drained of hardener, tha switching oft of the 
ot each heating element circuit and a hsit to 
the ma c hin e's progress downwards* 

23. A machine according to any of claims 
20 20 to 22, In which said control means in- 



cludes means for automatically setting in 
motion the inflation of the first sleeve 
deflation of the second sleeve an£ its 
descent under the control of a first end of 
stroke stop in said hydraulic jack, a second 25 
end of stroke stop being connected 10 means 
for setting In motion inflation of (he second 
sleeve, deflation of the first sleeve and the 
filling of the other annular chamber in said 
hydraulic Jack. 30 

24. A method of exploratory drilling 
substantially as hereon described. 

25. A machine for exploratory drilling 
substantially us herein described with 
reference to the a ccompa nying drawings. 35 

A. A. THORNTON & CO.. 
Northumberland House, 
303—306 Blgh Holborn, 
London7v?.C!JL 
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